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A new species of Amneus (Araneae: Araneidae) from Japan 
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Abstract — A new species of Araneus is described under the name Araneus reizan n. sp., by using specimens 
collected from Honshu, Japan. The female of the species can be distinguished from related species by the 
epigynal opening directing inward. The male of the species closely resemble A. macacus, but can be separated 
from the latter by the wider conductor, thinner projection of the conductor, and larger projection of the tegu- 
lum. The pairing of male and female specimens of the species was confirmed by DNA barcoding using mt- 
COI partial sequencing data. 
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Introduction 

The gomxs Araneus Clerck 1757 is a large genus compris¬ 
ing around 600 species that have been described worldwide 
(World Spider Catalogue 2019), and 37 of these species 
have been known in Japan (Tanikawa 2019). Species of this 
genus are well studied; they can be easily found due to their 
relatively large body size and orb-webs. However, several 
interesting specimens of unknown species were obtained 
during a continuous survey of spider fauna in Japan. From 
this survey, a new species was identified and is described in 
this paper. 

Materials and Methods 

The specimens were preserved in a 75% ethanol solution 
at room temperature (18-27°C). The morphological char¬ 
acteristics were examined under a stereoscopic microscope 
(M3Z, Wild Heerbrugg AG, Heerbrugg, Switzerland), and 
photographs were taken by using an EOS Kiss X7 with an 
EF-S 60-mm f2.8 macro photo lens and a MT-24EX macro 
twin fiash (Canon Inc., Tokyo, Japan) or attached to the mi¬ 
croscope. All measurements are given in millimeters (mm). 
The type specimens designated in this paper are deposited 
in the collection of the National Museum of Nature and Sci¬ 
ence (NSMT), Tsukuba, Japan. 

Because the specimens were collected independently in 
different years and from different localities, I conducted 
DNA barcoding using mt-COI sequencing data to confirm 
the conspecific pair of female and male specimens. The 
specimens used in molecular analysis are shown in the Ap¬ 
pendix. Genomic DNA was extracted from the right fourth leg 
by using a FavorPrep Tissue Genomic DNA Extraction Mini 


Kit (Favorgen Biotech Corp, Ping-Tung, Taiwan). Mt-COI 
was amplified by using the primer set LC01498: 5’-GGT 
CAA CAA ATC ATA AAG ATA TTG G-3’ and HC02198: 
5’-TAA ACT TCA GGG TGA CCA AAA AAT CA-3’ (Fol- 
mer et al. 1994). The reactants were initially denatured for 
2 min at 94 °C, followed by 40 cycles of 15 s at 94 °C, 20 s 
at 47 °C, and 30 s at 72 °C; in some specimens, 20 cycles of 
15 s at 94 °C, 20 s at 40 °C and 30 s at 72 °C and 20 cycles 
of 15 s at 94 °C, 20 s at 45 °C and 30 s at 72 °C. PCR prod¬ 
ucts were purified by using ExoSAP-IT (GE Healthcare Life 
Sciences, Little Chalfont, United Kingdom). Purified PCR 
products were sequenced by using a BigDye Terminator 
Cycle Sequencing kit (ver. 3.1, Applied Biosystems, Foster 
City, CA, USA) and analyzed on an ABI 3130x1 automated 
DNA sequencer (Applied Biosystems), or sequenced by the 
Takara Bio CDS Center (Takara Bio, Shiga, Japan) using an 
ABI 3730x1 DNA Analyzer (Life Technologies Japan Ltd., 
Tokyo, Japan). 

Chromatograms were checked by using MEGA ver. 7 
(Kumar et al. 2016). Obtained sequences were aligned by 
using MUSCLE (Edgar 2004) in MEGA. The phylogenetic 
tree was constructed by the neighbor-joining (NJ) method 
by using MEGA. 

Results 

I obtained 603 bp of mt-COI partial sequences from the 
specimens for molecular analysis. Species names, haplotype 
names, and their accession numbers are shown in the Appen¬ 
dix. Two females and two males of the species in question 
formed a monophyletic group in the inferred phylogenetic 
tree (Fig. 1, haplotype names with ARE). Thus I considered 
that these females and males belong to the same species. 
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Fig. 1. An unrooted tree obtained by the neighbor-joining method for the deteeted hap- 
lotypes. Scores at each node are bootstrap values (1000 replicates). Specimens of hap- 
lotypes AREOl-03 are described as A. reizan n. sp. in this paper. The scale bar shows 
substitutions per site. 


The remaining specimens, which were not used for DNA 
analysis, were identified morphologically. 

The species in question resembles Amneus ventricosus 
(L. Koch 1878), A. macacus Uyemura 1961, A. uyemurai 
Yaginuma 1960, and A. seminiger (L. Koch 1878), but it can 
be separated from these by the morphology of epigyne and 
male palp (see the Diagnosis). Consequently, 1 came to the 
conclusion that the species in question is new to science. 

Description of the new species 
Amneus reizan new species 
[Japanese name: Yamabushi-onigumo] 

(Figs. 2-11) 

Type series. Holotype: $, Mt. Seppiko, Himeji-shi, Hyo- 
go Prefecture, Japan, 16-V111-2015, K. Yamamoto leg. (COl 
haplotype: AREOl). Paratypes: 1$, Ekari, Kuzumaki-ma- 
chi, Iwate Prefecture, 15-V111-2000, S. Okawa leg; \S, Mt. 
Tatsugane, Minami-sanriku-cho, Miyagi Prefecture, 20-Vll- 
2013, A. Shinkai leg. (COl haplotype: ARE02); 1$, Mt. 
Tsukuba, Tsukuba-shi, Ibaraki Prefecture, 5-V111-2019, Y. 
Suzuki leg. (COl haplotype: ARE03); \S, Kamogawa-cho, 
Toyota-shi, Aichi Prefecture, K. Ogata leg. (COl haplotype: 
AREOl); \S, Nenoue Kogen, Nakatsugawa-shi, Gifu Pre¬ 
fecture, 21-V11-2007, K. Ogata leg. 

Etymology. The specific name is derived from its type 


locality. The Japanese word “reizan” means the holy moun¬ 
tain. The type locality of the present new species, Mt. Sep¬ 
piko, is famous as a holy mountain for “Shugendo” or Japa¬ 
nese mountain asceticism-shamanism incorporating Shinto 
and Buddhist concepts. 

Diagnosis. Females of the new species can be separated 
from those of the related species, A. ventricosus, A. maca¬ 
cus, A. uyemurai, and A. seminiger by the epigynal opening 
directing inwardly to the center of epigyne (Figs. 9-10, 
arrow). The shape of male palp of the new species closely 
resembles that of A. macacus, but can be distinguished from 
the latter by the following points, the conductor is wider 
(Figs. 7, 11, arrow c), the projection of the conductor is thin¬ 
ner (Figs. 7-8, 11, arrow a), and the projection of the tegu- 
lum near the conductor is larger (Figs. 7, 11, arrow b). 

Description. Based on the holotype female and one male 
paratype from Miyagi. 

Coloration and markings. Female (Fig. 2) and male: car¬ 
apace reddish dark brown. Dorsum of abdomen dark brown 
with black folium and fine patterns by black and light color. 

Measurements. Female / male. Body 15.23 / 10.62 long. 
Carapace 7.70 / 5.75 long; 5.80 / 4.38 wide. Length of legs 
[tarsus -(- metatarsus + tibia + patella + femur = total]: 1, 2.00 
-b 5.60 -b 5.50 + 3.30 -b 6.60 = 23.00 / 1.60 -b 5.20 + 6.10 -b 
2.80 -b 6.70 = 22.40; 11, 2.10 -b 6.20 -b 6.10 -b 3.30 -b 7.40 = 
25.10 / 1.50 + 4.20 + 5.40 -b 2.60 -b 6.10 = 19.80; Ill, 1.30 + 
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Figs. 2-7. Araneus reizan n. sp. 2, female (paratype from Ibaraki), dorsal view; 3^, epigyne, ventral view (holotype); 5, 
same, lateral view (holotype); 6, same, posterior view (paratype from Iwate); 7, male left palp, prolateral view (paratype 
from Miyagi). 8. Araneus macacus, male left palpal conductor (specimen from Kanagawa). Scales: 2, 5 mm; others, 0.5 mm. 
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Figs. 9-11. Araneus reizan n. sp. 9, epigyne, ventral view (holotype); 10, same, posterior view (paratype from Iwate); 11, male left palp, 
prolateral view (paratype from Miyagi). CD: conductor, MA: median apophysis, ST: subterminal apophysis, TA: terminal apophysis. 
Scales: 0.5 mm. 


2.90 + 2.90 + 2.30 + 4.70 = 14.10/ 1.10 + 2.60 + 2.90+ 1.70 
+ 4.60 = 12.90; IV, 1.50 + 4.90 + 4.90 + 2.90 + 7.00 = 21.20 
/ 1.30 + 4.30 + 4.40 + 2.00 + 6.10 = 18.10. Abdomen 11.10/ 
5.88 long; 10.00 / 4.19 wide. 

Body and legs. Female / male. Carapace longer than wide 
[length divided by width 1.33 / 1.31]. Median ocular area 
wider than long [length divided by width 0.97 / 0.96]; wider 
in front than behind [anterior width divided by posterior 
width 1.15 / 1.22]. Labium wider than long [length divided 
by width 0.80 / 0.78]. Sternum longer than wide [length 
divided by width 1.12 / 1.39]. Length of leg 1 divided by 
length of carapace 2.99 / 3.90. Abdomen longer than wide 
[length divided by width 1.11 /1.40]. 

Genital organs. Epigyne as in Figs. 3-6, 9-10, scape 
wrinkled, slim and long. Male palp as in Figs. 7, 11, subter¬ 
minal apophysis distally rounded, tip of embolus hidden by 
conductor, tegulum with a projection near base of conductor. 

Variations. Female body length 14.61-16.46; male body 
length 9.50-10.62. 

Distribution. Japan (Honshu). 

Acknowledgments 

1 wish to express my heartfelt thanks to the following people for 
their kind help with my study. Akira Shinkai, Tokyo; Kiyoto Ogata, 
Aichi; Shuji Okawa, Tokyo; Kazuyuki Yamamoto, Hyogo; Yuya Suzu¬ 
ki, University of Tsukuba; Yuki G. Baba, Institute for Agro-Environ- 
mental Sciences; Tadashi Miyashita, the University of Tokyo. 


References 

Clerck, C. 1757. Svenska spindlar, uti sina hufvud-slagter indelte 
samt under nagra och sextio sarskildte arter beskrefne och med il- 
luminerade figurer uplyste. Stockholmiae, 154 pp. doi:10.5962/bhl. 
title.l 19890 

Edgar, R. C. 2004. MUSCLE: multiple sequenee alignment with high 
aecuracy and high throughput. Nucleic Acids Res., 32: 1792-1797. 

Folmer, O., Blaek, M., Hoew, W., Lutz, R. & Vrijenhoek, R. 1994. 
DNA primers for amplification of mitochondrial cytochrome oxi¬ 
dase subunit 1 from diverse metazoan invertebrates. Mol. Mar. Biol. 
Biotechnol., 3: 294-299. 

Koch, L. 1878. Japanesische Arachniden und Myriapoden. Verhan- 
dlungen der Kaiserlich-Koniglichen Zoologisch-Botanischen Ge- 
sellschaft in Wien 27: 735-798. 

Kumar, S., Stecher, G., & Tamura. K. 2016. MEGA7: Molecular Evo¬ 
lutionary Genetics Analysis version 7.0 for bigger datasets. Mol. 
Biol. Evol., 33:1870-1874. 

Tanikawa, A. 2019. A check list of Japanese Spiders ver.2019 Rl, on¬ 
line at http://www.asahi-net.or.jp/~dp7a-tnkw/japan.pdf, accessed 
on November 25, 2019. 

Uyemura, T. 1961. Studies on the variation, lineage and distribution of 
the Japanese spider, Araneus ventricosus (L. Koch) (s. lat.). Arach- 
nological Society of East Asia, Osaka, 116 pp. 

World Spider Catalog 2019. World Spider Catalog. Version 20.5. Nat¬ 
ural History Museum Bern, online at http://wsc.nmbe.ch, accessed 
on November 25, 2019. doi: 10.24436/2. 

Yaginuma, T. 1960. Spiders of Japan in colour. Hoikusha, Osaka, 186 

pp. 

Received January 8, 2020/Accepted February 4, 2020 


Acta Arachnologica, 69 (1), June 2020 © Arachnological Society of Japan 









New species of Amneus from Japan 


15 


Appendix. Locality, haplotype and accession numbers of specimens used for the molecular analysis. 


species 

sex 

locality 

haplotype 

accession no. 

A. reizan 

female 

Mt. Seppiko, Himeji-shi, Hyogo Prefecture 

AREOl 

LC516591 

A. reizan 

male 

Kamogawa-cho, Toyota-shi, Aichi Prefecture 

AREOl 


A. reizan 

male 

Mt. Tatsugane, Minami-sanriku-cho, Miyagi Prefecture 

ARE02 

LC516592 

A. reizan 

female 

Mt. Tsukuba, Tsukuba-shi, Ibaraki Prefecture 

ARE03 

LC516593 

A. ventricosus 

female 

Iwatomi, Sakura-shi, Chiba Prefecture 

AVEOl 

LC516594 

A. ventricosus 

female 

Lake Shikotsuko, Chitose-shi, Hokkaido 

AVE02 

LC516597 

A. macacus 

female 

Tsukuba-shi, Ibaraki Prefecture 

AMAOl 

LC516596 

A. macacus 

female 

Lake Shikotsuko, Chitose-shi, Hokkaido 

AMA02 

LC516597 

A. uyemurai 

female 

Lake Shikotsuko, Chitose-shi, Hokkaido 

AUYOl 

LC516598 

A. uyemurai 

female 

Yuza-machi, Akumi-gun, Yamagata Prefecture 

AUY02 

LC516599 

A. seminiger 

female 

Kimitsu-shi, Chiba Prefecture 

ASEOl 

LC516600 

A. seminiger 

female 

Amami-Oshima Island, Kagoshima Prefecture 

ASE02 

LC516601 
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